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♦ Quick Processed, Low Cost Erosion Resistant TPS 


J2 

0 

o 

CO 

15 

3 

O 

3 


co 

i 

S 

c 

<D 

CD 

■5 

co 


CO 

0 

b </) ,- 

3 0 <o 
(0 0)1 
S; “O I— 

C O).0> 
c r It 
0 

I— "O 0 

■£= 0 3 

— I 0 

I a S 

- *= a 


co 

a. 


E 

0 


TC 0 

O (O 

t go •: 

E -o x .5> 

<0 < D I 


Thermal Protection Systems 



♦ Quick Processed, Low Cost Erosion Resistant TPS 
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Quick Processed, Low Cost, Erosion Resistant TPS 


c 

o 

'-H- » 
0 
o 

Q. 

Q. 

CD 

</) 

CD 

(D 


C/) 

Q_ 

H 

0) 

jQ 

CD 

3 

"D 

00 

O 

O 

£ 

o 

oQ 


O) 

0) 

£ 

■*-> 

SZ 

O) 

0 CL 

> O 

0 

o > 

0 0 


0 

CL 

0 

oa 

O) 

c 

‘0 

0 

0 

O 

O 


C/D 

CL 

I- 

0 

*0 

o 

CL 

E 

o 

o 

T3 

0 

0 £ 
i_ 0 

0 0 
-5 8 
i 

_0 > 
■I. CT 

0 Q_ 
Q_ O 

> U 

_J 0 

a: q 


c/d 

Cl 

H 

0 


_Q 

0 

CL 

0 

O 

0 


0 

i_ 

0 

CL 

E 

0 


0 

0 


0 

D> 


o> 

I 

<0 

Q. 

I- 

E 

o 

0 O) 

o c 

o 5 

0 3 

c 0 

O 0 

2 £ 

0 1= 

* « 

£ ° 

■2 TJ 

0 * 


& = O 

0 > 


0 +J 


0 


0 = 


0 ^ 

.2? 0 

!E <*> 

C T3 

£ ® 

o > 

£ o 
G) a 

| E 

3 c 

0 

0 ±i 
*- 3 
0 0 
O 0 
C *- 

0 c 

C 0 

E <■> 

*t o 

0 *3 

a -g 

o$ ^ 
m <0 

o ■“ 

0 & 
> — 

s* 

a 

o 

^ 0 


£- Q. 

o 0 

C 0 .t 

"o 0 0 

a) q c 

• CD 


” "O c 
"O 0 § 
0 a .2 
o c 

3 0 E 

■o jc 3 
0 c g 
DC 111 £ 


■o 3 

0 m 

O 2 
C 0 
0 Q. 

II 


CO 

t 

S 

£ 

c 

<D 

CD 

■5 

00 


Thermal Protection Systems 



CO 

Q. 


C 

3 

0 

'35 

a> 

CL 


.2 § 

0 E 

2 « 

LU =5, 

*-T E 

8 8 

O o 

O < 


S ° 

° E 

- 9 

"o ,® 
a> K 

CO 

(0 

a> 

o 

o 


o 

mmam 

3 

o 


"O 

a> 

+-> 

(0 

b. 

0) 

c 

o 

E 

0 

a 

(0 

a. 


0 

(0 

'a> 


— Is G 


o 

E 

0 


O 

o 
o 

0) <N 
C 

as 

Q 


0 

_ i_ 
0 
_Q 

E 

0 

4-» 

® o W 

° o 

0 Q_ 

.Q 

0 

a 

0 

a 

0 


o 
■a o 

£ 25 
0 _- 


CO 

0- 


C 

0 


^ CO 

o’ -d 

8 8 
O 3 

W CO 5 

§ S. 

o 

-Q 
05 


C/) 

0) 

c 
o 

o ££ 


W 

o 

o 

a. 


CO 

CL 


LU .£} o 

■£ S.'E 
« s s 

0 u a) 
<D 0 O 
n u. w 

3 TJ 

m 0 
2 0 

O | o 


3 i- 

O £ 


o 

o 

L. 

a. 


1 m *— 

CM r 

-)C O) {2 

C/> i= ,<0 

(0 I ll 


a> 

c 

o 

4-» 

0 

a> 


c 

(0 

> 

a> 

0 

£ 


O) 

c 

'(I) 

X 

0 

D) 

■o 

0 

O) 

C 

^ .b= 
0 05 
0 a. 
— 0 
CO ■*- 

P=€ 
0 ) 0 
5 '0 
$8 

s? 
0 0 
Q- !_ 
0 


8 


2 8 

■§ 0 
w- Q. 
0 0 
Q. (1) 

i* 

r <D 
0 

fi 

05 
x ^ 

1 E 
> 0 

0 0 

O +-» 

x 

5 E 

£•8 

Q. 


05 


C 

0 

c 

0 


o 

L. 

05 

O 


■a 

c 

05 

CM 


UL 

o 

o 

o 

CD 

CO 

4-» 

05 

CO 

CL 


0 

0 

D 

C 

E 

in 


ll 

o 

o 

o 

00 

CM 

+-» 

CO 

0 

0 


0 _ 


g 

E 

05 

L. 

0 

a 

0 


z> 

O 

ZD 

<o 

L 0 


05 O (0 
"O O T3 

^ CM ^ 
c CM c 

05 O (0 
O^O 

c m c 
Oj!2 O 

“O C T3 

0—0 
■H -H 

0 ^ £ 
Q. 3= Q. 

E S E 

0 2: o 
o^o 

to o 0 

1 CO I 
5 Q_ 5 

c c 

4-< _3i 4-* 
0 0 
0 H 0 

4-* (0 ^ 

.0 0 


o F 

O O 
£ 0 

iS 

c 

Cl <d 

0 

05 Q. C 



< 05 

.52 

C 

Q- 

i "o 
o 5 

E 

o 

o 

X <0 

o 

W .2 

< 


o 

L_ 

C 


d a 

i< 


$ 

0 


u 

2 In 

— <D 

O-g 
2 0 
^ cn 

-Q ~ 5= 

— 05 

® 2 i 

-•-■ r <i) 
D) ® O 
C JO 

3^0 
T3 o 

0)~O 

t" 0 ~ 

>» O — 
-Q O =3 
^ — O 

= 0 SE 

— i— .TZ 

.55 D -D 
c co ^ 
JS Id 

C0 Q_ 


0 

c 

0 

CO 

0 

1 

o 

4-^ 

c 

o 

iS 

0 

a: 


3 E 

to 0 
CO 

o_ a> 

•“ D) 

-= z 
'•*■* o 
a •*■' 

E 

2 1 
0 0 

O Q. 

*5 8 

to 0 
o O) 
o 0 

.. to 

5 3 

♦= to 
to •— 
0 0 
o -a 
3 c 

T3 0 

2 t< 
« 0 

E? 

• 0 


3 


c 

O T5 
XI 0 

Q. 
Q. 

C ns 

m « 

S y 

- CO 

0 * C 
0 

^ O 
0 05 

Ja 0 


0 
C 
0 
OL 0 
X ‘ 


o 


0 


0 


0 J5 
o 8 

.■S E 0 

sz 0 

D E 

E $ 

0 5 


0 

X 

<: 


0 

C 

0 

0 


Future Plans: Continue extending the temperature capability of the materials reduce the labor required 
to produce these materials. 

3rd Gen Airframe/TPS: 

Thermal Protection Systems 



Quick Processed, Low Cost, Erosion Resistant TPS 

Technical Accomplishment 

Higher Temperature Capability Tile Leading Edge 
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Active Wireless Thermal-Profile Sensor 
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SmarTPS 

Active Wireless Thermal-Profile Sensor 

Tile sensor plug bonded to Microtag, this assembly then jiH 

inserted into tight-fitting hole at back of tile. gyl 












SmarTPS 

Surface Laser Measurement Tool 
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SmarTPS 

Surface Laser Measurement Tool 
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SmarTPS 

Surface Laser Measurement Tool 
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Advanced High Temperature Structural Seals 

Technology goals and objectives 

• Development and testing of advanced high temperature structural 
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Advanced High Temperature Structural Seals 

Major accomplishments (continued) 
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